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ABSTRACT:

This project describe the equipment that make highly power form Solar energy.
The process to produce the solar energy require solar-cell must important equipment use
to generate solar energy to electric energy. If we want to have fully energy from solar-cell
, we should be control the load equipment to receive energy powerfully. So, the Main
power point tracking-( MPPT. } can control the distribution of power to load. It work by
use the properties of pulse width modulation to control voltage and current to high power

providing to load.
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T=1/1
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Toel

Np ANUIUTDLLBIVARIAN AU primary

Ns ANUIUTBLVDITARIANAIU secondary

Np/Ns = ( Vin{min) - Vee(sat ) * ton(max)) / (Vo+Vd) * (T/2)

= { (36-1)*2*7.727*10) / ( (15+1)*18.18*109 )

=175

Np. = ( (Vin{min) - Vce(sat) * top(max) * 108) / ( B(max)*Ae)
& . -
Ae =  1uanuiwihsaununeslss
) 3 * ?/ ' -3 a‘A 3 <
B = miAnumwiuisawanudimanniinauluunuméan

Np = {{36-1)*7.272*106%108) / (1000*1.21)
= 21.03
= 22 78U
Np/Ns = 1.75
Ns= Np/175
= 22/175
= 1257

= 1374
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FAIRCHILD

" |
A Schiumberger Company

pHA725 )
Instrumentation
Operational Amplifier

Linear Division Operational Amplifiers

Description

The pA725 is a monolithic instrumentation operational am-
plifier constructed using the Fairchild Planar Epitaxial pro-
cess. It is intended for precise, fow level signal
amplification appliczbons where low noise, low drifl, and
accurate ciosed loop gain are required. The offset null-ca-
pability, low power consumption, very high voltage gain as
well as wide power supply voltage range provide superior
performance for & wide range of instrumentation applica-
tions. The pA725 i lead compatible with the popular
pA741 operationz! emplifier.

® Low Input Noise Current— 0.15 pA/\rHE

‘At 1.0 kHz Typically

High Open Loop Gain— 3,000,000 Typically

Low Input Otfset Current-— 2.0 nA Typically

Low Input Vottage Dritt — 0.6 uV/*C Typically

High Common Mode Rejection— 120 dB

High Input Voltage Range — * 14 V Typically

Vide Power Supply Range—*3.0 V To 222 V
Otfset Null Capability

Absolute Maximum Ratings
Storage Temperature Range

Metal Can -65°C to +175°C

Molded DIP -65°C 10 +150°C
Operating Tempereicre Range

Extended (uA725AM, pA725M) ~55°C 10 +125°C

Commercial (uA725EC, pA725C) 0*C to +70°C
Lead Temperature 4

Metal Can (soldering, 60 s) & = 300°C

Molded DIP (soldering, 10 s) ' 265°C
Internal Power Dissipztion’: 2

8L-Metal Can 1.00 W
8L-Molded DIP 0.93 W
Supply Voltage 122V
Differential input Vohkzge 150V
input Voltage? 122V

Volage Between Otfset Null and V+ 205V

Notes

T = 150°C for e Moldea DIF. ang 175°C for the Metal Can.

2 Radngs apply 10 amde temperaiure a1t 25°C. Above this temperatire,
Cerate the EL-Mew' Can at 6.7 mW/°C, and the BL-Moloeo DIP at
7.5 mw/°C.

3. For supply voliages kess than 222 V. the absolute maximum input
volage is equal i& T SuDDly vollage

Connection Diagram
8-Lead Metal Package
(Top View)

Lead < connecied 10 case.

Order Information
Device Code Package Code  Package Description

HAT25HM swW Metat
HAT25HC W Metal
HAT25AHM sW Metal
HAT2S5EHC 5W Metal
Connection Diagram
8-Lead DIP
(Top View)

- OFFSET
- NULL

-

N

V-

Order Information
Device Code Package Code Package Description

pA725TC 97 Molded DIP
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pA725

HA725A/E and pA725
Electrical Characteristics Ty = 25°C, Voo = 2 15 V, unless otherwise specified.
HAT25A/E wAT25
Symbol Characteristic Condition Min Typ Max Min Typ Max
Vio Input Otfset Voltage Rg <10 k2 0.5 0.5 1.0
(Without exlernal trim).
Lo Input Otiset Current 5.0 2.0 20 vy
e Input Bias Current 75 42 100 oA
2, Input Impedance . 1.5 1.5
P Power Consumption HAT25A/ AT 25 80 120, 80 120
pA725E 150
Vee =230V 6.0
CMR Common Mode Rg <10 k§2 120 130 110 120
Rejection .
ViR Input Voltage Range 2135 214 2135 214
PSRR Power Supply Rejection | Rg <10 k2 2.0 5.0 2.0 10
Ratio
Avs Large Signal Voltage R =20 kR, 1000 | 3000 1000 | 3000
Gain Vo=210 V
Voe Output Voltage Swing R =10 k2 $125 121 2135
R =2.0 k§2 10 110 | 2135
€n Input. Noise Voltage fo=10 Hz 15 15 15
i fo =100 Hz 9.0° 12 9.0
4
* fo = 1.0 kHz 8.0 12 8.0
in input Noise Current 1o~ 10 Hz 10 12 1.0 pANE
[ 1o~ 100 Hz 0.3 0.6 03
fo= 1.0 kHz 015 0.25 0.15
The following specifications apply over the tange of 0°C € T, < +70°C for pA725E, -55°C € T, € + 125°C for pA725A
and pA725.
Vio Input Offset Voltage Rg < 10 kS 075 15| o 3§
(Without external trim) ]
AVio/AT | Input Offset Voltage Rs = 50 § 20| 20 20| so| wvre i
Temperature Sensitivity 1
(Without external trim)
AVio/AT | Input Offset Voltage Rg =50 0.6 0.6 wvre j
Temperature Sensitivity
(With external trim)
ho Input Otiset Current Ta™Ta sax 4.0 12 20 nA
Ta=Ta uin 5.0 18 75 40 i

7-80




-uA725

—
"725AIE and pA725.(ConL) .
[,cxrical Characteristics Voc=#+15 V, 0°C € T, < +70°C for pA725E, -55°C K To < +125°C for pA725A
and pA725.
uA725A/E pA725
gymbol Characteristic Condition Min Typ Max Min Typ Max Unit
3ol AT Input Otiset Current 35 90 35 pA/°C
Temperature Sensitivity
e Input Bias Current Ta= Ta Max r 70 20 100 nA
Ta=Ta mn 180 80 200 nA
CVR Common Mode Rg <10 k§2 110 100 dB
Rejection
PSRR Power Supply Rejection | Rg <10 kQ2 8.0 20 uvIv
Ratio
Avs Large Signal Voltage Ry =20 k2, 1000 1000 v/mv
Gain Ta=Ta Max
Ry > 20 kS, 500 250 Vimv
Ta™ Ta win ;
Voe Output Voltage Swing Ry = 2.0 k2 +10 210 v
~A725C
tiectrical Characteristics T, = 25°C, Vee = $15 V, unless otherwise specified.
Symbol Characteristic _bondlﬁon Min Typ Max Unit
Vo input Offset Voltage Rg <10 k2 0.5 2.5 mV
(Without external trim) :
(7Y Input Otiset Current 2.0 35 nA
-|;5 Input Bias Current 42 125 nA
€n Input Noise Voltage o= 10 Hz 15 nv/vHz
1o= 100 Hz 9.0
fo= 1.0 kHz 8.0
" Input Noise Current fo=10 Hz 1.0 pA/VHz
1, =100 Hz 0.3
fo= 1.0 kHz 0.15
2 Input Impedance ' 1.5 MQ
Vi Input Voltage Range 2135 214 v
Avg Large Signal Vohage Gain R =20 kQ, 250 | 3000 V/mv
Vo=410 V
CuR Common Mode Rejection Rg < 10 kQ 94 120 d8
PSRR Power Supply Rejection Ratio Rg < 10 k2 . 2.0 35 uvIv
Voo Output Voltage Swing R, =10 kQ 112 | 2135 v
R, = 2.0 kQ +10 | 21358
P Power Consumption 80 150 mw
| Se—
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pAT725

uA725C (Cont.)
Electrical Characteristics 0°C < T, < +70°C, Vec =215 V, unless otherwise specitied.

Symbol Characteristic Condition Min Typ Max w
Vio input Oftset Voltage Rg < 10 k§ 35| mvo=
(Without external trim) E&

AV|o/AT | Input Offset Vollage Temperature ‘| Rg=50 Q 2.0
Sensitivity (Without external trim) k3
AVio/OT | Input Offset Voltage Temperature Rg=50 0.6 e
Sensitivity (With exiernal trim) i
o Input Otiset Current 2 Ta™ Ta Max 1.2 35 nA -
Ta=Ta un 40 50 =
Alo/AT | Input Offset Current Temperature 10° pA/C )
Sensitivity A ,;i
[ Input Bias Current. Ta=Ta Max 125 nA ..
:':3
Ta=Ta Min 250 sa2f
Avs Large Signa! Vollage Gain R > 2.0 k§2 125 vIimV o
CMR Common Mode Rejection Rg <10 k§2 115 8 .
PSRR Power Supply Rejection Ratio Rg € 10 k2 20 Wi
Voe Output Voltage Swing R = 2.0 kQ2 +10 v ¢
s
. . =
g S

5

—
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HA725

Typical Performance Curves for sll Types '(Cont.)
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'rP“" performance Curves for all Types (Cont)
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Typical Performance Curves for all Types (Cont)
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Typical Applications (Cont)

Photodiode Amplifier (Note 2)
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TL494

SWITCHMOOE
PULSE WIDTH MODULATION
CONTROL CIRCUITS

The TL494 is a fixed frequency. puise width modulation control
circuit designed primarily for Switchmode power supply control.
This device features:

o Complete Pulse Width Moduiation Control Circuitry

e On-Chip Oscillator With Master Or Slave Operation

e On-Chip Error Amplifiers

A On-Chip 5 Volt Reference

e Adjustable Dead-Time Control

¢ Uncommitted Output Transistors Rated to 500 «nA Source Or
Sink

¢ Qutput Control For Push-Pull Or Single-Ended Operation

* Undervoltage Lockout

SWITCHMODE
PULSE WIDTH MODULATION
CONTROL CIRCUITS

SILICON MONOLITHIC
INTEGRATED CIRCUITS
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J SUFRIX
CERAMIC PACKAGE
CASE 620-10

N SUFRAX
PLASTIC PACKAGE
CASE 648-08

ORDERING INFORMATION

The TL494C is specified over the commercial operating range
of 0°C to 70°C. The TL494! 1s specified over the industrial range
of —25°C to 85°C. The TL434M is specified over the full military
range of - 55°C to 125°C.

femperature !

Device | Range ' Package
TLa9aCN | O°to -70°C | Plastc OIP
TL494Cy i 0°t0 -70°C Ceramic DIP
TL494IN 1 ~25'10 +85°C |Plasuc DIP
TL494l) ' -25"10 -85°C |Ceraomic DIP
TLA94MY } - 65°10 - 125°C | Cerarmic DIP
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FIGURE 1 - BLOCX DIAGRAM
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TL4S4

ELECTRICAL CHARACTERISTICS (Vce = 15V, CT = 0.0 uf. AT = 12 kil unless otherwise noted.)
For typical vaiues To = 25°C. for minimax values T4 is the operating ambient tempaerature range that applies uniess otherwise

noted.
. TL434C.! TLa34M !
Characteristic Symbol Unit
Min I Typ ! Max Min l Typ ] Max
OUTPUT SECTION ,
Collector Otf-State Current ICio ! — | 20 100 - 2.0 100 uA
(Vee = 40V, Veg = 40V | @ )
Emitter OHf-State Curront 1o — Tz - 100 - — - 150 A
(Vee = 40V, Ve = 40V, Vg = 0 V) | l
Collector-Eminter Saturation Voltage (2} VgaTic)y ! — 1 13 - 1 1.5 \
Common-Emitter i
(Vg = 0V, Ic = 200 mA} .
Emitter-Follower VSaTig) - 15 25 - 15 2.5 v
(Vg = 15V, 1g =« -200 mA} " |
Output Control Pin Current 1ocL - 10 - - 0 - uA ;
Low State ' !
Voc s 0.4 V) 4
High State i 1OCH - 0.2 35 — 02 35 mA
VO = Vret! | | :
Output Vohtage Rise Time —t u 100 | 200 - | o0 T 200 ns
Common-Emurter {See Figure 13) H !
Emitter-Follower {See Figure 14) . - 100 200 — © w00 ! 200 ns
Output Voltage Fall Time . 4 25 100 1) 25 . 100 ns
Common-Ermtter (See Figure 13) ) : b
Emitter-Follower (See Figure 14} ! B AP | 100 — 1 a0 T 100 ' oas !
" TLag4
Characteristic ! Sympot — . T <+ Unit
Min Typ Max
ERROR AMPLIFIER SECTIONS
tnput Offset Vollage ven® \ H 20 - 0 M)
VO (Pin 3} = 25 VI
tnput Offset Current "G == S0 250 nA
VO (pin 3)_= 25VI {4
T .
Input Bias Current Y g 2k | o -0 N -10 . uA
VO (Pin 3) = 25V) i
s Y
Input Common-Mode Voltage Range : VicR ~0J3to — - v
(Voo = 40V, Ty = 25°C) ! vVee - 2.0 '
Open-Loop Voltage Gain | AvoL 70 95 - a8
AVQ = 3.0V, Vg = 051035V, !
Ry = 2.0 Kl !
Unity-Gain Crossover Frequency i ‘c - { 350 - 3 WHr
Vo = 0.510 3.5 V. R = 2.0 kil J . | i )
Phase Margin at Unity-Gain ; tm - 65 — deg. |
(Vo = 0.510 3.5V, Ry = 2.0 kit} N |
Common-Mode Rejection Rauo CMRR 65 90 a8 |
(Vee = 40V) i i
Power Supply Rejection Ratio PSAR - 100 i - [-T:
(AVge = 33V. Vo = 25 V. R = 2.0 D) |
Output Sink Current 9 - ' 0.3 0.7 - mA :
Vo tPin 3) = 0.7 V) .
Output Source Current 0- 20 40 — [ mA

VO (Pin3) = 3.5V)

NOTE 2: Law duty Cycle puise 1echniques are used during Lest 10 MANTAIN [UNCLION TeMDEralure a3 CI0Se 10 aMBbient lemperalures a3 POsSIOle.
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TL4S4

MAXIMUM RATINGS (Full operating ambient temperature range applies unless otherwise noted)

Rating Symbot TL44C TL4944 TLAS4M Unit
Power Supply Voltage vee 42 a2 42 v
Cottector Qutput Voltage Ve Vez 42 42 42 v
Coltector Output Current (each transistor) (1) Ic1. ic2 500 500 500 mA
Amplifier input Voltage Range L -0.31t0 42 -0.3t0 42 ~0.3 1042 v
Power Dissipation (v Tp s 45°C Po 1000 ! 1000 1000 mw
Operating Junction Temperature ¢ T, !
Plasuc Package I 125 125 - 'C
Ceramic Package 150 150 ' 150 N
Operaung Ambient Temperature Range Ta Qto 70 -25t085 : -5510125 | C
Storage Temperature Range ’ Tsig ! C
Plastc Package ! -5510125 -5510 125 | -
Cerarmic Package 3 -6510 150 -651t0150 | -651t0150
NOTE 1: Maximum thermal imits must De Observed
THERMAL CHARACTERISTICS
Characteristics I Symbol N Suffix Plastic Package J Sutfix Cersmic Package ! Unit
Thermat Resistance, Junction to Ambient PR, JA 80 . 100 ! W
Derating Amoient Temperature Ta | 45 50 } C
RECOMMENDED OPERATING CONDITIONS
1 TLe94
Condition/Vaiue Symbot Unit
Min : Typ H Max !
Power Supply Voltage . Ve 7.0 i 15 i 40 i
Coltector Output Voltage Vel ve2 : > 30 40
Cotiector Output Current (each transistor) Icy. 'C2 - b 200 I mA
g Amplitier Input Voltage Yin \ 03 — vee 20 | v
Current into Feeapack Terminal iy - : s 0.3 mA
Reference Qutput Current el ; - 3 - 10 mA
Timing Resistor Ry X 18 : 0 500 o
Timuing Capacitor Pl = 0.0047 | 0.001 " 10 G
Oscillator Frequency lasc } 1.0 40 200 3' xHz

ELECTRICAL CHARACTERISTICS (Voo = 15V. Cr = 0.01 uF. RT = 12 ki) unless otherwise noted.)
For typical vatues \'A * 25°C, for min max values Ty s the operating ambient lemperature range that appnes uniess otherwise
noted.

TL494C.! TLaS4M ]
*Characteristic Symbot : A 1 Unit

; Min | Typ | Max | Min  Typ | Mex |

REFERENCE SECTION

Reference Voitage \ Vet | 475 | %0  s25 | 415 50 1 525 1 v

tig = 1.0 mA) ] : !
Line Regulation Reghine 2 20 25 = 20 1 25 1 omy

(Ve = 7.0V1040V) e 1 ' ]
Load Regutation Regioad — 30 ¢ 15 - 30 ! 15 ' mv

19 = 10 mA to 10 mA) | R !
Short-Circuit Output Current Y 15 EE 15 35 5 0 ma

(Ve = OV ! :
561




FIGURE 11 — ERROR AMPLIFIER CHARACTERISTICS

TL494

FIGURE 10 — STANDBY SUPPLY CURRENT
versus SUPPLY VOLTAGE
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AGURE 13 — COMMON-EMITTER CONFIGURATION
TEST CIRCUIT AND WAVEFORM
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RGURE 12 — DEAD-TIME AND FEEDBACK CONTROL
TEST CIRCUIT
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FIGURE 14 — EMITTER.FOLLOWER CONFIGURATION
TEST CIRCUIT AND WAVEFORM
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TL4S4

FIGURE 15 — ERROA-AMPLIFIER SENSING TECHNIQUES
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FIGURE 16 — DEAD-TIME CONTROL CIRCUIT
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FIGURE 17 - SOFT-START CIRCUIT

FIGURE 18 — OQUTPUT CONNECTIONS FOR SINGLE-ENDED AND
PUSH-PULL CONFIGURATIONS

Single Endea Configuration
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TLAS4

AGURE 19 — SLAVING TWO OR MORE CONTROL CIARCUITS
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AGURE 20 — OPERATION WITH Vi > 40 V USING
EXTERNAL ZENER
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AGURE 21 — PULSE-WIOTH MODULATED PUSH-PULL CONVERTER

‘2.? +Vo = 28V
- o »02A
U . Vee
2} ¢
1e al B
uﬁ ~ ( ’Como TL494 I"\l \/ |
0.01 0.017< 15 ’
o Cz‘ «| so
16 Tasv
‘4 ¢C VﬂEF[U'\ Cr Ry Gnd E' €2
13f 14| ‘4] 5] 6 71 9] W
) I‘uN J-
Vv ¢ |
4.7k ) 10 3 o= :lSl
4.7k ; 10k3 0.00t
Y Ve

g

Lt — 35 MHGOITA—
Tt — Primary: 20T C.T, #28 AWG

All c303CHQr3 10 uF

Secondary: 120T-G:F- 436 AWG -~
Core: Ferroxcube 1408P-L00-3C8

TEST

CONDITIONS

RESULTS

Line Regulation

Vin = 10V 1040 V-

14mvV  0.28%

Load Regulation

Vin = 28V.I0 = YmAto YA

30mVv  0.06%

Efficiency

Vin=28V.lg = 1A

Output Rippie Vin » 28V,10 = 1.0 A 65 mV PP PARD.
Short Circuit Current Vin =28V.R = 0.1 02 1.6 amps
1%
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TL4S4

AGURE 22 — PULSE-WIDTH MODULATED STEP-DOWN CONVERTER

+Vip = 101040 V P 324 TOmH@ 24 “Vg = 5.0V
c Ve o o W O
4 10 = 1.0A
¥oi .
‘P
$ 150
47 ¢
12 8l n oL
vee © €2 comph 3 odamnd’
|2
-Fo—3p
. 1 351k 5.1 %
SOSOV b TLa34 = 14 0 i
VREF
AL ~ 2 MRES0 oy
16 $1¢g
* Cr Rt D.T.0.C.GndEj Ez
- s0
s |6 [a 13][7]3]0 ‘ =i0 v
¢ 150
0.001 ail
T x
b e ’e
2 =
o 3

Al capacitors in uf

TEST CONDITIONS RESULTS S,
Line Regulation " | Vin = 801040V 30mv. 00t |
Load Reguistion Vin = 126 V.10 = 0.210 200 mA « 5.0 mv 0.02%

Output Rippie Vin = 12,6 V. 1o = 200 mA O mVpP PARD,

Short Circuit Current Vin = 126V, R = 0.1 1} 250 mA

Efficiency Vin = 12.8V.1Q = 200 mA 72%
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. TL494 .

Description

The TL494 is a fixed-frequency puise width modula-
tion control’ circuit, incorporating the primary building
blocks required for the control of a switching power
supply. {See Figure 1.) An internai-linear sawtooth oscil-
lator is frequency-programmable by two external com-
ponents, Ry and Cy. The approximate oscillator fre-
quency is determined by:

i A
osc " RIeTr
For more information refer to Figure 4.

Qutput pulse width modulation 1s accomplished by
comparison of the positive sawtooth waveform across
capacitor Cy to either of two control signals. The NOR
gates, which drive output transistors Q1 and Q2, are
enabled only when the flip-flop clock-input line i1s in its
tow state. This happens only during that portion of ime
when the sawtooth voltage is greater than the controi
signals. Therefore, an increase 1n controi-signal amol-
tude causes a corresponding linear decrease of output
pulse width. {Refer to the timing diagram shown in Fig-
ure 2.)

The control signals are external inputs that can be lea
into the dead-time control. the error amplifier inputs,
or the feedback input. The dead-time control compar-
ator has an effective 120 mV input offset which limuts
the minimum output dead time to approximately the
first 4% of the sawtooth-cycie ume. This would resust
in a maximum duty cycle on 3 given output of 96% with
the output control grounded. and 48% with it connected
to the reference line. Additional dead time may be im-
posed on the output by setting the dead time-contrpl
input to a fixed voltage, ranging between 0 to 3.3 V

The pulse width modulator comparator provides a
means for the error amplifiers 10 adjust the output pulse
width from the maximum percent on-time, established
by the dead time control input. down to zero, as the.
voitage at the feedback pin varies from'0.5t0 3.5 V. 8oth
error amplifiers have a common-mode input range from
-0.3Vto{Vee - 2V), and may be used to sense power-
supply output voltage and current. The error-amplifier
outputs are active high and are ORed together at the
non-inverting input of the puise-width modulator com-
parator. With this contiguration. the amplilier that de-
mands minimum output O0n ime, dominates control of
the loop.

When capacitor Ct 1s discharged, a positive pulse 1s
generated on the output of the gead-ume comparator.
which clocks the pulse-steering flip-ilop and inhibits the
output transistors. Q1 ang Q2. With the output-control
connected to the reference hne, the pulse-steenng thp-.
flop directs the modulated puises to each of the two
output transistors alternately for push-puill operation.
The output frequency is equal to half that of the oscil.
lator. Qutput drive can aiso be taken from Q1 or Q2,
when single-ended operation with 3 maximum on-ime
of less than 50% 1s required. This 1s desirable when the
output transformer has a ringback winding with a catch
diode used for snubbing. When higher output-drive cus-
rents are required for single-ended operation, Q1 anag
Q2 may be connected n parallel, ana the output-mode
pin must be lied to ground to disapte the flip-flop. The
output frequency will now be egual to that of the
oscillator.

The TL494 has an internal S V reference capable of
sourcing up to 10 mA of load current for external bias
circuits. The reference has an internal accuracy of
=1.5% with a typical thermatl drift of less than 50 mV
over an operating temperature range of 0 to 70°C.

FIGURE 3 — FUNCTIONAL TABLE

14
Input \ ; foys -
Qutout Qutput Function \ fosc
Control i
Grounaded Single-ended P.W.M. at Q1 and Q2 , 1
At Voot Push-puil operation } 0.5




International
10R|Rectifier

PD-9.685

IRGPC50U

INSULATED GATE BIPOLAR TRANSISTOR

» Latch-proof

« Simple gate-drive

» Ultra-fast operation > 10kHz

» Switching-Loss Rating includes
all "tail" losses

UltraFast™ 1GBT

Description

Insulated Gate Bipolar Transistors (IGBTs) from International Rectifier
have higher current densities than comparable bipolar transistors,
while at the same time having simpler gate-drive requirements of the
familiar power MOSFET. They provide substantial benefits to a host

¢ Vo = 600 V
'C(DC) =55 A
£ Ers<28md
n-channel

of higher-voltage, higher-current applications.

Absolute Maximum Ratings

TO-247AC

. Parameter Max. Units
Ic @ Tg = 25°C | Continuous Collector Current 55
lc @ T = 100°C | Continuous Collector Current 27 A
lom Pulsed Collector Current ® 220
Vee Collector-to-Emitter Breakdown Voltage 600 v
Vge Gate-to-Emitter Voltage +20
Ilim Clamped Inductive Load Current @ 220 A
Earv [ Reverse Voltage Avalanche Energy @ 20 mJ
Pp @ T¢ = 25°C | Maximum Power Dissipation 200
Pp @ T¢ = 100°C | Maximum Power Dissipation 78 w
L S e 5104150 B
Soldering Temperature, for 10 sec. : 300 (0.063 in. (1.6mm) from case)
Mounting Torque, 6-32 or 3mm MA screw 10 in+lbs {11.5 kg-cm)
Thermal Resistance
Parameter Min. Typ. Max. Units
Reayc: Junction-to-Case 0.64
Recs Case-to-Sink, flat, greased surface 0.24 Kw®
Reoua Junction-to-Ambient, typical socket mount 40
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Electrical Characteristic @ Ty = 25°C (unless otherwise specified)

Parameter Min. | Typ. | Max. | Units Test Conditions

BVces Collector-to-Emilter Breakdown Voltage | 600 | --- - v Vge=0V, lc=250pA
BVecs Emitter-to-Collector Breakdown Volt. @ | 23 e Vge=0V, lc=1.0A
ABVces/AT,| Temp. Coelf. of Breakdown Voltage — | o060 — | vrec | Vae=0V, Ic =1.0mA

' ] - - 3.0 VGE=15V, lc=27A See ﬁg 4.
Vceon) + Collector-to-Emitter Saturation Voltage | -— 24 | — v Vge=15V,.lc=55A

- 189 | — Vee=15V, Ic=27A, T;=150°C

Vaeemh) Gate Threshold Voltage 3.0 - 5.5 Vee=Vae, lc=250pA
ABVggey/aT,| Toemp. Coefl. of Thresheld Voltage — | 13 | = [mVIPC | Vie=Vqe, lc=250pA
Jle Forward Transconductance ® 16 — 32 S | Vee=100V, Ic=27A
lces Zero Gate Voltage Collector Current _ : 5203?) pA zzz:gz xﬁ:zggx, Ij:?: O?C
laes Gate-to-Emitter Leakage Current -~ - [$500 | nA | Vge=t20V

. Switching Characteristics @ T, = 25°C (unless otherwise specified)

i Parameter Min. | Typ. | Max. | Units Test Conditions
Qg Total Gate' Charge (turn-on) 77 -- 140 lg=27A, Voo=480V
. | Qee Gate - Emitter Charge (turn-on) 13 = 21 nC See Figure 6.
. Qac Gate - Collector Charge (turn-on) 35 -~ 70
¢ | tton) Turn-On Delay Time el < See test cireuit, figure 13,
I Ty Rise Time 128 [ = | ns |ig=27A, Vog=480V
[ Loty Turn-off Delay Time ~— | - | 200 Ty=25°C
Y Fall Time - - | 140 Vge=15V, Rg=2.0Q
Eon Turn-On Swilching Loss - 012 | — Energy losses include "tail".
Eo Turn-Off Switching Loss — {16 | -- mJ | Also see figures 9, 10, & 11.
Eis Total Switching Loss — | 1.7 | 2.8
tjon) Turn-On Delay Time -— 24 - lo=27A, Veg=480V
t Rise Time - 27 --- ns T)=150°C
o Turn-Otf Delay Time -~ | 180 | - Vae=15V
Y Fall Time - | 180 | --- R=2.0Q
Es Total Switching Loss --- 27 | - mJ
Le Internal Emitter Inductance - 13 - nH | Measured Smm from package.
 Cieo Input Capacitance -- 12900 --- Vge=0V
Cooe Output Capacitance -~ | 330 | -- pF | V=30V See fig 5.
Cree Reverse Transfer Capacitance — | 41 -- f=10MHz .
Notes:

@ Repetitive rating; Vgg=20V, pulse width @ Repetitive rating; pulse width limited ® Pulse width < Sps,

limited by max. junction temperature by maximum junction temperature. single shot.
(See figure 12b).

® V¢c=80%(BVces), Vag=20V, L=10uH, @ Pulse width < 80ps; duty factor €0.1%.  © K/W equivalent to
Rg=1092, (See figure 12a). “CIW.
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IOR IRGPC50U
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15v "1 18v
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Vce. Collector-to-Emitter Voltage (V)
Flg 1. Typical Output Characteristics,

T;=25°C
e
—

L el = 1500
g 7
e
S y 4
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]
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T = -
U;] Y A
J<} 7
z /
_'8 100 L
g f
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Vg, Gate-to-Emitter Voltage (V)
Flg 3. -Typical Transfer Characteristics

Graphs indicate performance of typical devices

Ve, Collector-to-Emitter Voltage (V)
Fig 2.. Typical Output Characteristics,

Ty=150°C
3.0
TG = T T
80us PULSE WIDTH I = 540
9 C —
Q O
9 2.5 1]
2= e
S T
3 A
;<) L
= LA Ig = 27A
E 20 _
o) ..-—-""—-
:'-: - e
LA §
.8 I~ Ig = 14a
Qo \\\N
3 1.5
O
o
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Tc. Case Temperature (*C)

Fig 4. Colleclor-to-Emitter Saturation
Voltage vs. Case Temperature
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Graphs indicate performance of typical devices
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Graphs indicate performance of typical devices
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